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Abstract 



PURPOSE:To obtain a large-output light-emitting element which is superb in cooling property by allowing a crystal layer including 
a light-emitting region to be grown on a substrate for growth and then an Si substrate to be joined to an uppermost layer of the 
crystal layer as a new substrate and further the substrate for growth to be eliminated, 

CONSTITUTION:An n-Ga0.3Al0.7As clad layer 2, a GaO.6AlO.4As activation layer 3, and a p-Ga0.3Al0.7As clad layer 4 are 
allowed to grow on a GaAs layer 1 in sequence, an ohmic electrode is formed on the p-Ga0.3Al0.7As clad layer 4, and Au is 
exposed on its uppermost layer. Then, a p-Si substrate 5 is placed on this ohmic electrode, is heated, and then the Si substrate 5 
and the p-Ga0.3 AlOTAs dad layer 4 are bonded. Finally, the GaAs substrate 1 is eliminated by etching etc., thus enabling cooling 
property to be improved. 



Data supplied from the esp@cenet database - 12 



http://l2.espacenet.com/espacenet/abstract?CY=ep&LG=en&PNP=JP4029374&P... 2003/09/09 



® b * m # ff ff (j p) © «p a ra £• m 

© 5kmn&&m (a) ^4-29374 

®int.ci. s ane* jrPiKa*^ ¥^4^(1992) 1^31 b 

H 01 L 33/00 A 8934-4M 



@# H ¥2-132694 
@tfc Si ¥2(1990) 5 ^24 B 



Oft S A 



m m * 



1 . 














to**®*****;*;** . 










2 . 


ft 




* © ffi SI 


U> 




ft ffl 


S«±i;:$eft««*2t/**flfS*fiStS 


















s 1 


S 






m 




ft & 


^Sttftfttf^ttftltf;**** 


(2> 




£1 ffi 


OftJbBi: Au ff«$f£t, £0>Au 


W IS 


s 


1 & 


jg*»L/;tt»tftilltS - t 1: i ft 


A u 


t 


S 1 


t&£&SJC*rf«JfflLTSi » * £ 


f * 




K*2«*QEti]«S2¥#tt#ftJfc 



? © ft 52 * „ 

(3) fi* ft « S <S ± iz ft ffl ft L « ft ffi « * S * 



(4) fft ffi fiJc ft J8 t S 


1 


9 « i © ft ^ 


Si # 


s 


i h 


A 0 i tf> £ & 


T 






n t 






M 




(3> 


13 


:e 4A 


<& as # ft © * 




» 




















3 . 16 91 0 * 


101 




w 

JIB 


















ft & & ft % 


« 


fi£ft 


m 


& « 








f- > 




\z 


«t 0 


BSC, *? 


ti 




t 


L T 


s 


I 








t 


T tt 


# ft tt k * n 






ii 


» it 


ft 






ff * 


ft 6 


6 




§ & T O 






e> 


« n 


tz 


t> 




T * 


0 , 


% 


fa X 








L 


E D 


T 






* ® 


ft ft 




- tr 


3 s *x <0 it? /fl . 


m 


M (> 




ft T 


* 




0 


































C CO ft 12 


m 


m ft 


m 


^ * 




ft 


ft 


ft ^ 




If 


* <o 


S3 # m \l M 


t 


s „ 




















*tt m t * 






& 


















s tii m m # 


m 


«E % 


% 




T 






ft U 




< 


ft 


t>< a ft m a « 


T 


R 


d 


tV T 


L 












ft £B 


a * ft ± * 






\z 


. fiX 


ft 


m 


S 


« ± 




ft 




s t ta s* ® «o 


tft 


IS » 


* 


1* A 




ft 










fiScft 


ffl S fi * * v 




> / 


39 


t ax 


0 






35r ft 









-451- 



t h n T * o 

£iifi££»cD-W*a«<i: L T ffi ffi * S w <t re 

*»*^-f5r-K (LED) * « IC # 1/ * * 

L E D fcJBfiZMt-rSJSffcCtt** < # *C & 

0> 2 # * * • 

1. 9 7 fV^T u (DH) ifiCtKiTW 



15G1¥4-2S374 (2) 

6 « €■ < t , RWS*6:4i:Ji^» l: *W 
£ r i< * a 

8 4 61(A) , (B) li Gb-A* -A« ft * t* H 

% 0 

G a A 6 8fill±i:n-Ci 0t ,Al 0tT Ai * 9 v K 
Bl2.Ca 06 Afl fl4 A8Stt»l3, p-CBp , A * fl ? 
As ? v v KIHftJieFp-CipjAlgjAi » 15 

*fflS#ii)tft*tt* ( * 4 B (A) ) * 

$ » ffi O , Lia, IfilUltfl^fcCiAi^ 
£ L *C » < fc «> . GbAs S|tll*<#4t5i«^ 

WK tt ft c * n ni: 

CaAslSlSll^^^i^^^^^f^^tS 

4 ea (B> ) • 

* L T . » 5 H IC * t i 7 C , ft ± » *> P ~ 



Ga 0.5 A *0. 5 As UTffiffl 







© S IS 15© T 


S C « & 17 * . ^ 9 v Kil!OiBO-«K«B 










•Ca-AJ-As MttWOft^ 




A £ 


© £ *r ft © « 






r a< £ < * 


* • Ca 0 6 A i 0 4 A« ® tt « 


13 K » 


l x a a *a** 


tt.0> l»p-C« 0#6 A J 0 5 As 


A 




C H T? li H 


<B ft 9 £ LTl'iR^M 


o 


C © 


J:?i:LT, 


Ga 0 8 A ff 0.4 Aa ® tt * 13 ** 




* 2f 


ic ft ft L ft 




L 


T » 


< * . S « 


i&ffl ic fa o ft ii « m i?r s w 


$ 


n . 


a « isrt r a 








. ± xe 2 . © 


ft © UK & La**<&fl±*<i*fifc 




n * 






ft 




(* IS a & ft A 


I* 2 0 0 u m M ± <& I? * *< # s 


T 


* 0 


, a £ ft b$ 


m *< a * k ft < * * t • 








$ * , «a«ftn^j9<« 




t £ 


® © ffi li 


6r>( ft A # <D ffi rt 








fcO, *Bftfll***«J£r** 









u * 9 

$ c, tZ . Ga-A^As^«Ott«^«^, AfS 
ttM«GaAs4'*Gi„ <s Af 0>8 As IC ft S! *" S w 

» <w © a w 

@ * «f ^ a a « i LtUfflta-SOtt^illlM 

. |«ftffla«±U»*««4r^^ltflB* 
fiStS*^, e fl 18 © i ± » l->r ^ ^ s « 

L< tt . *Sa««>«i:®ICAg 

L , :»a« |i:si l«*»LftttBT»at 

5 : i i; J; 0 A u iSl (O ^ 6 K 15 * ffl L T 



-452- 



SI 

* L < tt , ft l£ £ J8 £ S I £«<b<0|££® 

lO^S^I^U, f» B A* 5 S K S 1 

£ ft » tt < . fftAftftSiiiti'tfitttlOumTff 
tr o ri£ A K Wl © < T » tr o 

© T #J «H£ *< «* < . — tt* c 5 

SI S«G)&££>/=*>ICAu Au 
S> JR tfl L *fr # * n * Uitt«. 

se is m <» & w 



fi»i:G«A8llEl**vf >/9lUU»4 

ri c » 1 ■ <o ) • 

* L T , »2Sllc^fJ:?i:, d <f> & ¥ * ± T 
Rts U, SJ |jg50T|i:«fi7*, * * * K 

2. 4*J;tf«ttJH3> *« h - * A, T * I* 1f P tt 
10tf mTKCOT^A^M^ffi < T # ♦ 

*<J:<#fcb2><0*i-tea<.fc<. tft to X »< # S T 

c a a a * a t; s i tDtte«^ii*n^no.i3«i 

J: 0 . 3 B cal / c« sec-degT * * J&» £ S 1 21 £ £ 
ffl H & C £ * Ott*4»ttJ6<fi±^«. 

* 6 1= . AuSi^^<t(lS«{i«tt«3r«5t^ 



»H¥4-29374 (3) 
SB lHii:o5S9!i;Ji*ifilll«S!****** 

*fcfeW*asO-W**L"C#?>. » 2 B « M 

GaAs£(fcl±Kn-Ga 0$ Al 0fJ As * ? * 
K « 2 . Ci Di| AI Djj Ai Bit! 3 p - 

Ca 0 3 Afi 0 7 As * v y K«4*HBfcJfcft*** 
(#10 (A) ) . CG>«JftttDH»atT*«** 

P-Ga 0 s A fl 0 ? As * 5 * K » 4 ± C * - i 7 
^lik^^jSl, *<Dft±8i:iiAu*<«ait5 

Jt *5 IC L T *3 < o 

5 * £ . » ISfi t i : M: J: 5, si & 5 <h 

p-Ga 08 Ai 0 7 A8 * 3 v KJB4 

5 ( » 1 H (B) > c Si t A u » 2 Bf i: ^ t J: 

$ttttfflBtett-»T6*flS*"** % *Au iSi * 
Ca Q 3 Ai 07 As M»K|4iSI S IS 5 * « 



(LDJ THEDTU<. T U - ft 

urt^^ e ±ieii»WT?ttsi is *s £ m © f * 

T b ^ ^ « 

4.BB*>n«ttRVl 

m i a (a) * <c> «c©*w«=J:*a5H4 m as 

5i 3 12 I* S i £ A u tn&t&WZm'ty??'? 
<*> & . 

S 4 H (A) ft <£ (B) U (j£ Jfc O iS tB 3* §2 ¥ ^ (* 

J5**f OfU8!l^ft**r # 5 El tt 

& • 

1 ■•• CaAs S & . 

2 •» n - G a 0 3 A Q Q ? A b ? 7 * K fS , 



-453- 



3 
4 
5 
6 



Ga 0.6 A *O.4 As ^ tt 



p-Ca 



0.3 



A £ 



0.7 



As * 5 * K IS . 



p - S 1 S ffi . 

AuSi £ & ft fifl * a 



4$ flf ft ftl A 

ft m A 



* A u > 3ft 6 

*fffi± * & © si 



4. 

3- 
2- 



niRlT-4-29374 (4) 

ft I B 

(A) 




5 




tt 2 B 



2 






- \ A V / 






i— 





=7 

7 



* 3 B 



30 » TO 90 
ISO IS 2Q23 40606O 




"20 50 40 SO SO TO 



-454- 



?$Da¥4-H9374 (5) 



to 2t£} <vj 




-455- 



